MEMORANDUM :

DATE: February 5, 1999
SUBJECT: Refinementsto the EPA Inventory Database for Stationary Combustion Turbines

FROM: Keri Leach
Alpha-Gamma Technologies, Inc.

TO: Sims Roy
EPA OAQPS ESD Combustion Group

The purpose of this memorandum is to document the activities conducted to refine the EPA
Inventory Database for Stationary Combustion Turbines. This database provides population
information on known operating units in the United States. 1t will be used to support rulemaking
decisons for the stationary combustion turbines NESHAP and NSPS efforts.

Data Gathering Efforts

The data in the inventory database is based on point source information from available
databases, such as AIRS, OTAG, and state and local agencies databases. This information includes
references to location, unit size, gpplication, and other operating parameters for each unit.

Database Devel opment and Format

The first verson of the EPA Inventory Database was released in 1997. Subsequent versons
have been released reflecting additional or updated data. The most recent release of the database is
version 4, released in November, 1998.

The format of the database is a series of tables. There are two types of tables. data tables and
lookup tables. The latter contain descriptions of codes used in the fields in the data tables. Each data
table contains information on a pecific agpect of acombustion unit; for example, the table “DATA:
Generd Facility - Turbing’” contains generd information on the facility at which the turbineislocated. A
ligting of the tables contained in verson 4 isin Appendix A.

The records in the data tables can be linked from table to table using the ICCR Fecility 1D,
Combusgtor ID, and Segment Number fidds. The ICCR Facility ID identifies the facility a which the
unit isoperating. The Combustor ID isaunique identifier for each unit & a given facility. The purpose
of the Segment Number is to provide a means to store information on operational capabilities of agiven
unit. Units are typicaly assgned segment numbers to indicate the capecity of the unit to fire more than
onefud type. Tablesin the database can be linked using these fidlds.



Verson 4 of the database contains information on gpproximately 4,800 units. It is estimated
that the current turbine population in the United States is gpproximately 8,000 turbines. Therefore, the
inventory database contains data on approximately 60% of the ingtalled turbinesin the United States. It
is expected that the database has better coverage of larger turbines.

Within the database, varying degrees of information are available for different turbine
parameters. For example, there isinformation on the fud type for virtudly dl turbinesin the inventory
database. However, there are limited make and model data given for individua units; only 13% of the
units are populated with both make and modd information while 5% are populated with information on
turbine make only. Thereisdso limited information on the capacity of the unitsin the database; Sze
information is provided for gpproximately 57% of the turbinesin the database.

Refinements to the Database

Database enhancement activities were undertaken in order to maximize the amount of useful
information that could be gleaned from the database. Descriptive information from sdlected fields within
the database was extracted in order to enhance the usefulness of the database. The attached database,
“Ctrefinemdb”, isin Access ‘97 and contains the tables that are the main refinements to the database.
Thefirg isatable caled “CT SSLOF - verson 4. SSLOF is an acronym for “ Shortened Short List of
Fields,” referring to the “short ligt of fields’ created by the Combustion Turbine Work Group (CTWG)
of the Industrid Combustion Coordinated Rulemaking (ICCR). The EPA Inventory Database has over
100 fiedds. Therefore, the CTWG established a“short ligt” of fiddsin the EPA Inventory Database that
contain the mogt critical information for analyzing the database population. SSLOF is an abbreviated
verson of thisligt; it contains fields from version 4 of the EPA Inventory Database for Stationary
Combustion Turbines (referred to as“primary source” fields), aswell as additiona fields that have been
created to enhance the usefulness of the database.

A lig of thefiddsin SSLOF that were extracted from primary source data tables included in
verson 4 of the EPA Inventory Database isincluded as Appendix B. Fiddsthat were created asa
refinement to the primary source data tables are presented in Appendix C, Table 1. A source code
field accompanies each field that was created to denote the origin of the datain thefield. An
explanation of each of the source codesisincluded in Table 2 of Appendix C. When information for a
particular field could be extracted from more than one primary source field, an order of prioritization
was followed for cases of conflicing deta. This order isindicated in each of the definitions for the
source codes in Appendix C, Table 1, when gpplicable. For example, if fud type was different in the
“Fud type’ and “Combustor Description” primary source fidds, the fue type listed in SSLOF was
taken from the “Fud type’ field.

Information was extracted from fields in the primary source data tables by utilizing queries and
manua searches. Turbine make and modd, capacity, and the type of fud fired are among the
descriptive information that was searched for in the primary sourcefiddds. The number of turbines
associated with a particular record was aso searched for; it was assumed to be one unlessindicated
otherwisein aprimary source field. Other potentidly useful information describing the turbine, such as



emergency or cogeneration operation, was noted in the “ Other info” fidld when encountered in a
primary fied. All searches were conducted by looking for key words and combinations of lettersin
each of the rlevant primary source fields. Examples of the key words and combinations used for the
fud type search are provided as an examplein Appendix D. Specific examples of conclusions drawn
about turbine parameters based on key words and phrasesin primary source fields are provided in

Appendix E.

A main refinement activity undertaken to improve the usefulness of the database was the
converson of al reported capacities into one standard unit, megawatts (MW). Capacity units provided
in the database include MM Btu/hr, horsepower, Ibs/hr, million cubic feet burned/hour, and others.
Whenever possible, the units provided were converted to MW, creating a consistent basis for capacity
comparison among turbinesin the database. This refinement enables the database to be used to
conduct analyses based on or including turbine capacity. The converted capacities for each unit are
gored inthe“Cap MW" fidd in the SSLOF table. In thisway, the refined dataiis easily usable without
the primary source table being dtered (in this case, the “DATA: Inventory - Turbine’ table).

The table “Non-turbines identified in verson 4 from the CDF” is atable listing units that may
not be turbines based on the information provided in the “ Combustor Description” field of the primary
source table“DATA: Inventory - Turbine.” These units have been |eft out of the SSLOF table.
Queries and manua searches were utilized to search for key words indicating combustion units other
than turbines. Examples of these key words are listed in Appendix D. Specific examples of units which
were concluded to be non-turbines based on key word and phrase identifiersin primary source fieldsin
the database are provided in Appendix E.

How to Use the Database Refinemeant Tables

The refinement tables in “Cirefinemdb” can be used in combination with verson 4 of the EPA
Inventory Database for Stationary Combustion Turbines. Every record may be linked to the primary
source tables in verson 4 by linking the ICCR Facility ID, Combustor ID, and Segment Number fields
between the tables being linked. In thisway, primary source fields that are not in the SSL OF table can
be related to the data already assembled, and units that may not be turbines can be excluded from data
andyses. For ingtance, the SSLOF table can be linked to the Generd Fecility table (linking by ICCR
Facility ID) to pull in fields describing the facility. Query criteria can then be used to andyze trendsin
turbine parameters by location, for example.

It isimportant to note when joining the SSLOF table to primary source tables that while the
ICCR Facility ID, Combustor ID, and Segment Number fields congtitute the most complete and unique
identification for a gpecific unit in the database, dl three fidds are not present in each primary source
table. The extent to which they are in the primary source tables depends on the type of information in
eech table. For ingance, the table “DATA: Generd Facility - Turbine” includes the ICCR Fecility ID
field only, because the datain this table is provided on afacility basis. Thetable“DATA: Inventory -
Turbing’ provides data on a combustion unit leve; therefore, it contains both the ICCR Fecility 1D and



Combustor ID fidlds. Thetable“DATA: Fue - Turbing’ further bresks down the combustion unit into
specific data reported on a segment leve; therefore, it has dl three identifier fidlds. Whichever fidds
among the three identifiers (ICCR Facility 1D, Combustor 1D, and Segment Number) are common
between SSL.OF and the primary source table to which it is being joined should be linked.

The advantage of using the SSLOF table for analyss of the EPA Inventory Database for
Stationary Combustion Turbines isthat it brings together the most important fields from primary source
tablesin version 4 of the database and extracted information from these filds. The extracted
information would otherwise remain embedded in descriptive fields and would be less accessible for
andysis of the database population. Another advantage to using the SSLOF table is that turbine
capacities are reported using a consstent unit, MW. Thisfeature is unique to the SSLOF table and
makes the capacity information reported in the primary source table of the database more usable. In
addition, units that were determined to be non-turbines are not included in the SSLOF table.

Therefore, when the SSLOF table islinked to primary source data tables, units that were determined to
be non-turbines are automaticaly excluded from consideration.

The SSLOF tableis useful in that it contains refinements aready made to the database, but it
can adso serve as afoundation for future improvements. Modifications can be easily made to the
SSLOF table without affecting the origina data presented in the primary source tables of the database.

Enclosure Refinements to the EPA Inventory Database for Stationary Combustion Turbines,
verson 4 (CTrefinemdb)



Appendix A
Primary Source Tablesin Version 4 of the EPA Inventory Database for
Combustion Turbines

Data Tables:

DATA: APCD - Turbine

DATA: APCD Efficiency - Turbine
DATA: Emissons- Turbine

DATA: Fud - Turbine

DATA: Generd Fadility - Turbine

DATA: Inventory - Turbine

DATA: Mailing/Owner Address - Turbine
DATA: Non-Fossil/Waste Burned - Turbine
DATA: Permit Information - Turbine
DATA: SIC - Turbine

DATA: Survey Recipients

DATA: T&E Informetion - Turbine

Lookup Tables:

LOOKUP: Burner Type Codes

LOOKUP: Control Device Codes

LOOKUP: Control Equip Efficiency Method Codes
LOOKUP: Emissions Cdculation Method Codes
LOOKUP: Fued Type Codes

LOOKUP: Governmenta Facility Codes
LOOKUP: Operating Status Codes

LOOKUP: Pollutant Codes

LOOKUP: SCC Codes

LOOKUP: SIC Codes

LOOKUP: State Codes

LOOKUP: Unit Codes



Appendix B
Sour ce of Database Fields Extracted from version 4 Primary Source Tables

Field | CCR Inventory Database version 4
Primary Source Table

ICCR Facility ID DATA: Fud - Turbine

Combustor 1D DATA: Fud - Turbine

Segment No. DATA: Fud - Turbine

Combustor Description DATA: Inventory - Turbines

Segment Description DATA: Fud - Turbine

SCC Code DATA: Fud - Turbine

Hours of Operation DATA: Inventory - Turbines

SIC DATA: SIC - Turbine




Appendix C
Database Fields Created for SSL OF

Table 1. FiedsCreated and Accompanying Sour ce Codes

Field
Fud Type

Definition
Type of fud fired by the turbine.

Fuel Type Source

Source of fue type; prioritization of source fields Fthen C
then S then SCC.

Num Number of turbines; assumed to be 1 unless otherwise
indicated.

Num source Source of information on number of turbines, from sources C
and S.

Capacity Turbine capacity.

Cap Units Units corresponding to given capecity.

Cap Source Source of cagpacity; prioritization of source fields: cap then C
then S.

Cap MW Turbine capacity in megawatts (MW), caculated using
converson factors when capacity not givenin MW.

Cap MW Comments Commentsfield for the capacity conversion; if the calculation
from units other than MW yidded anonsensica vaue, it is
indicated in this fidd.

Make Turbine make.

Model Turbine modd.

Make source Source of turbine make and modd information; from sources
C,M,and S.

Mode source an

Other info Other information about the turbine extracted from descriptive

fidds

Other info source

Source of other information; from sourcesC, S, and F




Appendix C, continued
Database Fields Created for SSL OF

Table2. Source Codes

Sour ce Code Sour ce Code Reference Table and Field

F “Fud Type’ fied in “DATA: Fud - Turbine’

C Keyword found in “Combustor Description” field in “DATA:
Inventory - Turbines’

S Keyword found in “ Segment Description” field in “DATA:
Fue - Turbine’

SCC “SCC” fidd in “DATA: Fue - Turbineg’

M “Modd #’ fidld in “DATA: Inventory - Turbines’

cap “Capacity” fidd in “DATA: Inventory - Turbines’




Appendix D
Examples of Key Wordsand Letter Combinations Used to Extract Information from Selected
Fieldswithin Primary Sour ce Tablesin the EPA Inventory Database

FUEL TYPE

DISTILLATE OIL (DIESEL): Like"*dISTILLATE*" Or Like"*DISTILL*" Or Like"*DIST*" Or
Like"™OIL*" Or Like"*df*" Or Like"*DIES*" Or Like"*DEIS*" Or Like"*dd*" Or Like"*#2 fud
oil*" Or Like "*#2fudoil*" Or Like"*#2fud oil*" Or Like"*#2 oil*" Or Like"*#20il*" Or Like "*no.
20i1*" Or Like"*no.2 oil*" Or Like "*no.20il*" Or Like"*no 2 oil*" Or Like "*no2ail*" Or Like
"*no2 oil*" Or Like "*no. 2 fud oil*" Or Like"*no.2 fud ail*" Or Like "*no.2fudoil*" Or Like"*no 2
fud oil*" Like"*no2fudoil Like "*no2 fudoil*" Or Like"*die*" Or Like"*fud oil no. 2*" Or Like
"*no2 fud oil*"

GASOLINE: Like"“*Gasoline*” or like*gdn”

KEROSENE/NAPHTA (JET FUEL): Like"*KERO*" Or Like"*FUEL*" Or Like"*NAPHT*"
Or Like"*JET FUEL*”

LANDFILL GAS: Like"™*NON-FOSSIL*" Or Like"*NON FOSSIL*" Or Like "*WASTE*" Or
Like"*LANDFILL GAS*" or Like“*Landfill*”or like “*LFG*”

NATURAL GAS: Like"™ nAT*" Or Like"*nATL GAS*" Or Like™ ng*" Or Like"*nATURAL
GAS*" Or Like"* nAt*" Or Like"*nATL GAS*" Or Like"*natura*" Or Like"ng*" AND Not Like
"*ing*" And Not Like"*COLNG*" And Not Like"*FLANGES*" And Not Like"*COOLNG*" And
Not Like"*WNG*" And Not Like "*CNG*" And Not Like "*LNG*"

PROCESS GAS: Like“*processgas*” or like “proc*” or like “*prc*”

NON-TURBINE UNITS

Like"*flar*" OR Like "*flr*" OR Like"*hegt*" Or Like"*htr*" Or Like "*hetr*" OR Like"*boiler*"
Or Like"*gen*" OR Like "*generator*" OR Like "*forklift*" OR Like "*pigon*" OR Like "*recip*"
OR Like "*turbo*" OR Like"*trbo*" OR Like"*blr*" Or Like "*boiler*" Or Like "*boil*" Or Like
"*biol*" or Like“*rich*” or Like “*lean*”



Appendix E

Examples of Information Extracted from the Combustor Description Fied in the Primary
Source Table“DATA: Inventory - Turbine” in the EPA Inventory Database

ICCR Facility | Combustor | Segment | Combustor Description Information extracted
ID ID No.
120112094 001 01 LANDFILL-GAS Fud type was determined
FIRED TURBINE to be landfill gas. The fud
GENERATOR #1 type provided in the SCC
Code for this unit was
Natural Ges.

160550045 010 01 NAT GASTURBINE Fud type was determined
to be naturd gas. Thefud
type provided in the SCC
Code for this unit was
Process Gas - Unspecified.

220830012 007 XXX1 | DELHI 9100HP GE Make Generd Electric

FRAME3T Modd: Frame 3
Capacity 9,100 HP
484810020 010 01 11,350HP Make Generd Electric
GEN.ELECTR. Modd: M3122R
MODELM3122R Capacity: 11,350 HP

490410002 007 01 BACK HOE Determination made that
unit is not aturbing not
included in SSLOF.

497779179 014 01 BULLDOZERS Determination made that

(TRACK TYPE) unit is not aturbine; not
included in SSLOF.

060730015 9 XXX1 | 8 PORTABLE CRANE | Determination made that
unit is not aturbine not
included in SSLOF.

421014903 023 01 SHUT DOWN Determination made that
unit isno longer in

operation; not included in
SSLOF.




490030001 451 01 PORTABLE AIR Determination made that
COMPRESSOR unit is not aturbine; not
included in SSLOF.
ICCR Facility | Combustor | Segment | Combustor Description Information extracted
ID ID No.
121130005 014 XXX1 | FOUR GAS Number of units 4
TURBINESJAY (Otherwise would have
CENTRAL defaulted to 1)
SALTWATER
DISPOSAL FACILITY
180970071 018 01 12 TURBINE Number of units: 12
ENGINES (Otherwise would have
defaulted to 1)
270170011 001 01 2 IDENTICAL Number of units: 2
TURBINES (Otherwise would have

defaulted to 1)




